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[81*51] LT 2 a&©¥fif yr-OlPi fcR 

;irt©&ii*ii. ^a©^^ig{t®-mffi?as^* 

SS-*«#a©±fc*ta&*rC:&0 ;^0©ifi©¥fir7 
r-fJV©HU77-f/HS©#B*tt, BFfirtKxU* t»n 
;VS*-fe> h*Sfr±fCffiSSnfc#®©Sg-*S^g£ 

©M*7r^;W©Jlfc:WB«tt, WWxwsr hn 
;!,3*-fc:> h*W±m&fflfc[fllB£*i*TES3iVC 

A©* fi«WC*V»"r5l#L. Dn*SS©jfeg{C 

*jS^fc^*janr*o ;#s©»©Bf*©*7r-f;i' 

fc*V»T. ill2m-*S^aStXWf2^-*ffi*S©- 
Mt, ^<tt>-^ffl«t$I^KMIB**ftTE«Sn 

* «r c ^ r <* ;n^©«-w*©-^©-*iS*©-»» 

RR, K£3£##tt, #H*©-^©-#cm*iWfcJSje 

*«fr*»J*U *fc»3ll©W7r-f/H*i©B««9« 
§Jgfi£LT*0 ;-*©«©¥fT7y-f^©HC7y-f 

Moftmit. ^a©3C2jatt^-«a^K®^w 

»-*B^R©±te»a&*VMs9 ;SO0lO¥ff7 
yf;i-©Hi;77-f;H^©&H*tt. Se&«xi^M3 

;ps*-t> h«E#±KEit$n35:*a©»^«a^s* 

©IW7r <*«©•=«■*»*. Ktfwxi^hn 
;U©#fi««K*V>T«^U fi^480 DB*H©»fifc 



(2) *SfBS¥5-2 588 60 

2 

CiMH S ttTJ3 0 ; #5£©*R©HiJ&©«-7 7 -f A 

te*v^T, taEn-«*¥8^saiam-*s^a©- 

fc**J(H^»«fSnT*D. *©«. k*b*p©# 

* »R C 7r-f ;W©#B*©— 3©XJ*CH#©-|S» 

1-«^t**-C$-5-t3©M«»*«». 
JO 3tfirS3K-r*J:5CEIian, J.t3l»©x*H*fcH 

#**n©IBll6IWW*. KJB-««#asaaUTSfc 

J: ^ tEfi s n. s.t5gij© i fior^wktim a nr 

feD ; -5-L/T 1 IB©¥fTfcS#IJ«-*fi*SfcK#» 
XV9 hn;VS^-fe>h«Eft:t©HlcjiLtfc*nT* 

[000 13 

mn±.ommttm mmt. mmxvv m^s* 

•fe>hB«a»«llt. *©»«#*££■«-*. 
[0 002] 

[fl»©a*Xtf^jWWIfel,±3t-r*IIHO Scorn 
fava©BfcW*m3i 349,265# (1990^ IS 3BKBteW# 

[0 0 0 3] Scozzafavafc. «tS|Bj(CWfBS:fcltTE1l 
$ n&-»© Wr 1*4 >5>*A««<t*©»*X h U y 

* h d;P3 *-fe> hjKft*i-e©ffiSX h 'J » 7©±fc« 
&&nTV>*. *©MXhUy^K»l/-C«|tfcEl*i' 

5*-fe>M«M*:©±fc««SnTt»*. ^SSSBSX 
X h©j$IS*XH>3-T-^ >>fTZZt\Z&-oTftt> 

nrv»«. *©7*h>i'xhteuv*tJW***»BB» 

*H/yXh£. -£-©E?iJ€2-Xh*->X^/-;^ 
C 2 ~ 3 #RBSa-r 5 TBfcfe-r 5„ CtlCA 

D*IH»©7*M'yxf-jjl««0»**lT, Mia©©« 

«a««fflsn«. r©Bmanfc^s®©««sr, 100 

0:1©* : «EK!gj$^S&-2.Kttx^5 1 >i'?Stt'lcE3«J 
50 tarrSilifci-aTBlS-rS. ^©#H(Ci:-3TBI 
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3 

*bTIIlg3itTjl^J©*#£»£f-S. 

[0 0 0 4] R. Mach 3&tKG. 0. Mueller ft, rphysic 
$ and Technology of Thin Film Electro luminesced D 
i splays J (Semicond. Sci. Techno 1. 6 (1991) 305-32 

?r-nA-S*-fc>r-8fi(TFElD) ©fe&^ClO^T&W 
l/T^*. 02OKft, /l^-MfcSn&W-fe, Hfc&K: 

ire, lifii&^isfiaattffl-^iisR^^-^ftan 

a&©a&«5Bft#*sy8 i/cws. 
C0 0 0 5] £n&©8»»tf*©§8fcfr&ft, ifnt> 

[0 0 0 6] 

t. #569§ft. imhxmz&nwfyT'Uvcmn 

*nTW***ffl««Ii*)8»6*!J, 3g-i£©¥fT7 7 
-f ;H*J©B* #fr£JgJ£L-.aPS£-ffl© i l z fT7 7 -f A-ft 

ftgstcwf*. -^ci^w?? r-f*® hi; 77 < 
;H*3©#H*tt. aaoaeaiitt*-******* 
u i^niaoti^ntir^. -#©»©»» 

*S#8r©±K:afe6*va**. S0©ifi© s FfT7r'f 
;V©^i;7 7--rAf3© i &B3fSft. *«x^NdA'3* 

«©l»«7T'fJl'rt©»-««#att. tii^hn 

[0 0 0 7] #5688 ft, 56^SB* J #eH«**T^«> 

ft, 7,^ h/V©Wfi«*fc:feV>T5t?fcU J.t?480 nn 
**©iRftt*^TK-i'5fi3fc**-r. &Bilft4>&< 

©#7 r -f lusfewr, WESg-ms^aRtfatrESS- 

®«^S©-^ft, il>*<a:t)--r)©«^l5Jf"MSIS2b 

a *-t > h mm- i. o T5E-B- snt** wk La.?* o 

6©563ttt«eT*J:3t*BB*nT*D. *©«E, ft 
#B*©-&B#©-oi£ft©-&S^f£ 

[0 0 0 8] *»W©#«xl'* ho*s*t>h*fi 



(3) ®M#5-2 5 8 86 0 

H««*s@ft, B*a*tt<eefc&&wc£EiMm 

tt**-rr,t^T#5. #56?8©ssft, Gmxuzh 
tubs. #t > Mi#*&tt±«©*«©^f 

S75tsofc<^vi©-e, ttt/^-=>«g*^fc 
s^#^££ft©*ftatjBfte>ft£., 

[0 0 0 91 SSf£#5SS8©#t8X^bn;i/5*-fe> 

hJi&#T-mt&m-fx.&&%*feu tvx 
i icfc<t*-r^T©#£®3iu R^nvo^m*^? 

&^©3»©2^li?T®lRanS©-C, ^W«C56^ 

^<Dt>r a> 3 #© i icfsjga nr 3 1 1 ji*we*e 
^ &s. sm-rst, asM^ss-^ft, #7-7^* 

Mgf££, 563fc^#*«3^©2fc*ltffiT-r«. §£«&© 
USSTft, <rr«i7."<7 h;i^#lC*V^T^-!5:5fiST56 

[0 0 10] #5S88ft, tlxk^ M3/P5*-fc>NK 
#©B£Sfcft^*B*/^-x>^&$o£<&g£ 

Sr#S^S^H. £ttfc*©-g8&*ft*jSiR 
[00 11] gfflgg 

t, ffiffi rxi/7 hn;i,s*-fe>H Kftl- 

twjwel m mm «. a^ats^ 

©«S«, ©wfcSrSi*?*. fflB r^fij ft, ^UH* 

©Hfc-sfi« (^*®*) tc*virs?i5feffl©)ie*56 

T6Jli**tfS*H«Si^K?9*E3*-rs©KfflV»&n 
tv»*. r^fej b, #-iS3K©ftft«.«* (-Jfe 
H*) (c*HT"6JSX^^h;P©#, i^St/:#®*-i?56 

v»6*iTVi*. r^r-f^j ft, ?s*&ttff&^f 
[0012] gu*#fif at, *fiH**^-rsc 

t^T^SWtlELSfil 0 0©-3&&<3RS*rCV>*. 

50 -a©3tssft©, » * l < ftse8&s-*a r 1 , r 
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5 

2. R3. R4RtfR5££T*ftSiW*CD, jfp*L< 
^MXMitomil (Pl anar iz i ng 1 ayer) 

i o lfflisp^snxus. fg-m«s, ¥ffi«»'* 

TEJBS*lTV>a. #«EL«#ELft. CCSI-fi 

V>a. £©:fr«EL«t#©±K:ft, SUKlSfc&lSfclBIH 

SS-*SC1, C2, C3, C4&tfC5#Bfc5tlT 
V»*. **ELIIH*©T#»«li*.TTOI 

S) *x. *©SBS«|jeS«l^-rsftli^L?!:g|t© 
i5S#T+#Tifca. 

[0 0 13] 01 IC^L&SfSUTV^I&^ttWlRiSI 
HE. -*<DH*PO«fft*UTV»*. B*ft. SSL- 
TV»S 2 «©? 7^©E2*JK:£tr>TEg2ttTV>a. 
-^©«&©7 7'f;^B[lfc^Ufcj:51C* ;s F^|Bl»C# 
tfT#l*»*U Jg-©ffi©7 74 Mm 1 fc^ 

©T#©^#£*SI§-*lIRl©Jbte:S&t>, -£LT§I 
*K#*©W*?W, 3I*KJ6-*«R2, R3, R4 
5©— ^©.hicfi&^TUa. 
[0 0 14] HUC*V»TiE&*»6*^r'\tatft. fg 
-fT©H*ft#S©«Vifi*oTV>at&:=*«C 1 

ffC6T«, B*£-&!i£Gp, RpSOBp 

Tftc £*TaM«e«j*UTV>&v>. #ff «c*ttax^ 

H3&Gpft. ft*-*ffi©«V»36at>T^Sa*^S:-& 
fcfrKfeftanjfcBafRpft. &Sgnm«©8V>S 

Bp ft. «JSn*«©H^a[a:oTV>ac* : ?*-&^-C 

na. -«gp, rpsmpii *n&#**ve 

[0015] ^B^&fflffl-raggm 
^©sd^^sira^iB. *tfKc«iijfi©ipx«?t(t 
». B2&tfB3«#jRrrs£iar?*«. ggioo 

©#fS». ftgjStt, »*b<l*SW«:*«l 0 5*6 

i&sa., ^'Jv-arxtt3t>tt^9x©stg*s-«ffctt 
nfc«3t«^Gt. *fe*«:5§-ra/^->fl;anfcs 



(4) ^fffl¥5-2 5 8 8 6 0 

5 

n^nG p xt; r p ©^s*©**rttfiirra j:3 
ft. «ffoB*Prt©--o(D=*B3(iff^#*wtan 

TV**. *Wfct>, Siftli&iSSift, £"66*. #tt 

»©>p* &*rr a c £#-tr*a. 
[ooi6] »&&um&®fflmfciz&-oTMmzi\ 

io ©2££&a. s*©*©®sff?paiiafcje)©^»M 
&**:», siJi-fafT©i&&&tf*e©f&fe« 
#*»«rar*H*B p fc»iirt-*fTrt**«w4c 

sfefci^T. »«±©-?-©^©-r-<.T©««$»< 

MfcttJi i o i*mfc:xif>*-vxM-a«tt©**T 
*a. fctf&fa. /t^-^^^at^FKifta^str* 
a? a. £©#&«. no— fj>>f?m~cfmt.izz>& 
fssa©^«^& (0*bfc«fcaw %^KH?^.-ra 
SfcBft/NRe*X.S. &a©. ^©jtaatt 

ft, #*Ufc*ca*SCX/*fcBlrtlbT€W©¥B 

&3jffi-ra;ii*sT£a. ***y^-*fctt#y-?- 
rsfrra c 1 t> nitre* a. 

[0 0 17] ¥®fcS&XE>**X aftbOK. 

&8RS*&a3t«Mt:$ffifc*cE«-ra c t*tu«6r 
<&a, g«©±@Kj&3t»#£#3ai*attfrD 
t, ¥MftttJB®«<B«:5arraflEna*©TffifcS* 
ttftfe^a^actfeiriiTfta. ifAanfcgsesi 
m<fc d t>xif>*tx han&jpsfttes^ffl-ra^ 
*t»*Ln*J. -5-©s*ft, *3fej»*©±®stifflan 
a^sncfcOis^vtattazi^TSa^ST**. ¥ 

fcfc±oTwet-«t. ^*j«*©±ffl*t. iiaiana 

[0 0 18] *t»*C, ¥SHWt!©«®±KSg-Sffi£ 

^fsa-&a. «e*©««a(r»i*n©ft*»^^-r:> 

yS^TfcggfflPl^TSa. ¥®ffcftBft. TSS©«* 
i«#*«Slt, *fc-€-ng#ftt¥*©/t:5'-^>^S 
j*. «A«7*hUVf57-f-/^-->^fc»Aa 
Z.tifi~?*Z>. Sg-«fift. **ttTfl-=-3ta»1t. » 
SL<ftS^T*a. #lC#3:LV>IHa!Tft, 

50 »fc»0*£-&B£S?j£3ttT*fffc-radi**-e£ 
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BSttT^ftvw >5>9ABBfl:B©fi#*3'>fc*B 

•atRttsn*. ¥BfcttB £B-«s waNww*** 
tt**r**©*e. B<BiBffcr8TSE-©*Bfc7*h 

co o 1 9] UMwrctt, b- 

ttffitm-*«#i!E©¥®ft;^S©gffi (HB, *t» 
*. B», BB*e=JWBff©**3n&*Bte:&lr* 

Tfii*htv»5. sit, flatwflswsvi-fn©^^- 

CO 0 2 0] WHT^fc*f*tV»ttftTtt. 

^SCfcfcioTB^BStf*. l®©Xtf>3- 
#BSI3©Bfifc&B&B©ate©B3«:+ 
»fc±@S 2 0 fiin*T©^©7* hl^X MS3 
£±<»frr* /l^-MKL&Bftfc.fc 
tit, *Jfc««l©7*hV'^h&**L/3F«»t-r* # 

[0 0 2 1] ©BBBftSftTOB? 

#7* hky'X hBB»fc*BT*ftfo0lC» 2^7^ 
;iA©£3fcftR33&#±©:7* M^Xha- 5V > 

o^th^xw BBBQBBBXic.k'aTSB'l- a? 
<rjk&twr&. »#snfc^fcM#'f 1 ©*/-7-t> 

[oo2 2] mna&mm&'vtt* 7* bi>px h\m 
ZMULLmw, xbbobsbbt *B*fc#«i-* 

mommt, ±tBH«©v>-rn©fc©&tsi:tt>-(?g- 

J:V». «S^T, v-'JA. gttSKt. 7;V3:K 3=©gJ& 
£ffi?S7*hW?Xh©±KBfc.5±5K: 

m&M&$ftrc&> «*©««»«&*©«& bak 

[0 0 2 3] »*-r«=*BSMffl)*3i©«*fc»oT 

ee^L&a. at»i3ffl#3afa5©±cfE*©«wa: 
t»rn*©iMWMtitfcj:r3T!jriiELi«t*EL*f*3ir 50 



*3flB¥5-2 58 8 60 

Tusma*?-©^**^? 5 ^ Fi»mtt 

*iri>*. #Z&4>it/\9 PBtttiSOBBBBCB 
5&VX^- W*.tf 1 ft®7--7**W$ LT, *T«EL 
B#©#B/**->£B£?-$;:£!9JTr£*. ftfc>0 

[00 24] Httfc, 1 BK±©*BE LBB*tf»r 
* © t W£ T* -5 £ £ **» 6 tlTt»* Wf n©BBB» 

5fcg©»SS»rr«£i**HRfcif*U*. 5»© 
^^MtWMTtt. :f«EL«#©B£tt, £«JgBT 
#8"T*B'&t?ajl'b, Urn (10,000*>yxhD- 
A) TfcBT&D, £1tmMmz\-iZ<0#Z ©¥#*BT 

C(DJ:5l:, »B&B©»3 cfcl*. 
BBj*te*fflfc^©A*-->^t*»^ttB©B§Brt 

[0 0 2 5] BB EL ttfcB. B=:SB* 

^«tf»3**fc*fcHH*BB©BS«Br*. 24* 
«fc#BEL3&fitett, B-BSB^i, 3BELB* 
fcBB*****. «k(3ffi(,> (4.0 eV*B) ftBBft* 
*?&m*&mt-tZ. BB©*fcttl&&U:©J:9ft 
V>tt*W»&Bi:»*£fc>-e-;fc 1 BR±©£ttBB*£ 

«£, «*©v>fn©3Sriant (B<p©5-r» B3£t£& 

3. Bs4>&*«ELB#^B^B£»C»«Bjrf-&fc© 
fc, a?SL<tt, KB£T-C&BB?*Bj£r$. £©£ 

*jw*>*«»»>6««ELiMmif'viiaan 

««St©¥^@*fT@£«SD$1*-, ioT«Sj9»*MRfc 

»A6*u s&*(firtt©«*sn&*a-cf*j»*«itJ#s 

ti§. -«fc, iEt^tiELI«ft:©*ffii©iaWAt. 

iiTowiaffiJ:t)fc*s< era**, 

B«±Dfc*a<) »5J:^tC, W*Xigf©SH»ffi 
^EE^&fiTS-li-S. *(6)ttBS©JI#Jt»^-r-5fi6* 
©#»SSKtiK?5ii«fi*, B^tf-AlsMM*. -f*> 

[0 0 2 6] «*ftfcBBI*»tJTeBStl*:fft:*tt 

aB=«B*^©#B/^->sB«rr-B&», mm 

*, #BTt#4B©BfcBl,"aEBS*T, «-B«»B 
B t#BE L^ffl*B©l»»«5»i:©KtC^Uft*n 

U**nTVs*B©»»J!«Ba»&B»UT<*BBtB 
IP, *^T^g©itfi!l©^8IELa#±©^R#3t!5tjife 

§sns. encitj-c, b-bsbt©*-^^!^ 

BBiWRttsn*. BBBTfl»BCBT*«*n»*L 



-387— 



9 

£ IX fctt5~45ST&S*£Oi5££n*. 
[0 0 2 7] «4.0 eV) tt¥M&&JPi£\ m&~C 

^SB^Sft* 200-500 ;f>^Xf~P-A©JP$l^gi> 

£is z.x%-mm<Dm a aoa-a-* c taw* u>. 
tiiirtiiAmzjim-e&z. tauten fe&m'mik&Mit 

m-«ffii^©££ft£fa±£#5fr £©«k 

©EB{t«fcoT»15n2). 
[0 0 2 8] Afl*l«fcl& S^Sffil 0 5©|EI*15 

^©H^fciiiiaWKE&igU ^J©ES®g©^fFflOI!5 
*U© § ©*SffiK#. jfeMWtcti 6 0 #© 1 U>**k:& 

ot, ggfci&jgf s. taunts, mmzzvmmiz 
-r. r<x(Dmn^nt^n>^<D%mz^-Dxm^n 
[0029] mmommw-^mmttsb. m=- 

tI(D#*©jRfa. b-gtZfic%®$.\ZK%mZ7} t U 
ttffiC 2 , C 3 C 4 «^itfrfc:*$nT©#&S&:f 

z.ftBfDmzisifzmTaz&mmft^juyz. 
v, mn%-w&Mi-\tTttm\zn'i 7x hu 



(6) #B8¥5-2 5 8 8 6 0 

10 

rsesian-s. 

[0 0 3 0] W« EL MEWS, •tn^XA^ h;i/©#e 
ffi«Tf&ftf* «fc 5 damans. 

[0031] nae&r;#e%*tt©H3STtt, 

ffi©^»cK*K:*«©tRH;#fe«3fctt**E L&#*< 
a? [0 0 3 2] W8IELI*&a>S©W-fe?Sft£®iKL.T. 

%mzx.?T& Dfingg©nkfe*fctt#e*^K?feT 
-7 w ;p^-E?j©#-^ii*ttiE-tid*§§-rs^© 

3^©2$KiRU UttfcSSIU&V^ ^S. 
30 «ELj«^^W«X^h^©ffiS©-S«T%3tait 

*©^S t * »? . *©<S*^ ±©^#:^*ttSllHW{C 
3 3%%mtt£oTl>$.5. 

[0 0 3 3] *5E^©J»*tt. (a) %«EL«t«:{C«fc 
ftfffije©«*«Mk (b) *fe3t&^t«t*W<»JR-r 
(c) *#8#J&*&iBSftT:g«£©3fcfc$8 

tc^oT^wan*. *r (a) fc^wrt 

x^^h;i^©Wfe, HtfeRtj:^felBi>©«->iftc 

*«W5a«?T*SriliWaT*-5. (b) ton 
TfJ> ^«IELI«#:lt«i:^T5e-B:e>nfeWfe3fc©K'Rlc: 

6nfcWfi3t©l 0 0%*tM#«#lC«koTKiR3tl-& 

so ?r&ft©4>fc< tt>5 0%, »^L<tt8 axttmi-z 
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nszuttmm-ztiz. (c> icsilt«, wsLvit 

%V>>>13. < 1 1> 5 0 % *Wtt% Z. bifiX^ s&a©m 
StlTfc D, i££3£©iKft© 8 0 % £_bHlS 

s^u&^»cD^<fc d bm?tmz£< ©^ »£g 

^£8 0%©:£^4S£Garr*£, cnS>ti£?>&'fe 

#«EL«E#;^gWLfc3£^© I/? 
6 4%j5i. ^tt^&^Wrs^C^^TSiBS^^a 

jg-rscttcas. weo=*ii«««TH. asus 

co o 3 4] sb i o oows^mmmimt. wmmm 

fc-stt^jfiTfes. cncinT, «&©;£«ELS 

£#«w-sn.&. was. ssi oociiit =t«tE a? 
l «#©#¥*££ «#if&i;:/t >??ztzib © 

®:£fc^ffiS£S^&<&g,!:LaK #«ELj8#£ 

a -a- fc*ic 7 * h u v y 5 7 w v * n* - - > 

CO 0 3 5] ieiOO B^fiH*Jg«©1ttl€Wr 

(a) —30>-'AM%*®mLTn&%z%-r.% •, 30 

(b) -:3©=iWW*MUT*fc*e3W* ; 

(c) — 3©=^H*S»iBbT*fi*5S3tS*.5 ; 
.(d) =o©=*W#ftjrat/r#flRWW«SBfcS 
■&T, v-7 >©»££# 9 tfrT : 

(e) ri-aoDzyfcBJlstaiBUTfHSXttasfiSWea 
•£T, ^^©a^&f^DfflT : 

(f) n<3©-&H*£SjBl,Ti*&Rtf*fi£3»eS 
*T, <xo-©»j(fcSfpDHl-r; 

(g) -r^Tv-AmmzmmLT, s^yt^mm 

(h) ^fn©^H*%®fi*Ti:, *k gjtftt: 

CO 0 3 6] ^H«^SB1 0 Ott*^K©S#€r 

*. £©£?£, *»-**tj:t3ra«*n*«tt[ 

^^tC<fcoTS«^tlS*S6©-&fhi&5 (> £©ES© 50 
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5. u*>ua*ts, «*<D*3et«R-r«z:2:». mm 

[0 0 3 7] W3S£, WT?l*a<fjfc*W»T»ltt9K7 

»«vx-r§*-&, irtsifa, bavcffl&*^ 
i;frft©?*^T©iBB©«8S£*«uattn«asa 

I4=*i«*©<ij:i3 , b*<a{tn«a5avi. 

*, 8:=*«*^©«*«fcf|i!flS 5*1X1,3:3. SB 

a*a 6 «, #ff a*=o©#n«tt*^s^rr * &* 

fr©7 H VS^agtfaiffl-tft© 3«T?aB-titfa6 
av»*6T*5. «je$**fc»fcffrt©-^cB**A 
-f7^T*-5«rMB3»©lKSn"C^*©T?, /H7 
T.SEfcJ^ H 0 MtfcftttT. -W-JU© 

THW-»^T#SnS©i:^©, WTX^fOr* 

s*© ^ - d > i^wfttfase u^s*»ba win 

ae>fcV>. B*©363fe«Kt€#«ft:*fc. /Vf7XSE 

». s*a*jst***-r*. 

CO 0 3 8] B4K*L&#&#*jtELBi#**SB2 

0 oi4, »si 0 o©iifcs?fifcftn©'r'<T£*-rfcifl 

£8^Tt4, SB 2 0 0 ©WB&SS 1 0 0 fcgiaUT 

srasgT-^taaK 

CO 0 3 9] SS2 0 0©S!-*ffiCl 0, CI 1, C 
12, CI 3, CI 4, CI 5, C 1 6Rt£C 1 7 14, 

^•n^n^c d&^eic^ftianT^s. 
jfm4g»i o o0%-mmm>mmm*L, **m 

SI 0 0©S-«ffitPI«lC, ^tRELj«{*:?£#^3-a- 
SWfc^«sns. #*-*ffi*^c}4. ^Cfrft©^: 

^el4. HUff-l*!©— *B*Bp<Q- 66^^La^>^ 

2i4, ssi o oe>m-mm*?tmcti®-va.-Dwit 

l*Jt:BSS*lTV»*. ?>J©EBIC«toT, ^-«S2r. 
SB 1 0 0 ©m=S*«fc 0 -T5 r 

[0040] sb 200 <Dwmuimmzw&nm 

mt, Sfil 0 0lC*^TH^T^2. 1 fc©j;DfcS<a 
-?!I©H*$7FW^T*IR, m-mSlfeTFc, d 
RrXe©#*SaSCC/t<7XUT, -J9rt©H**6 

©Bfsiw^^^-v^^f*. ni»fe. ^-*a© 
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tc?*<To>-<kwme>nMzmm.?%, % 
a-p«i£ <-r-s' t &g 2 o o ommommm 

5. 

[0 0 4 1] £fi 2 0 0©W*P©-r?®#|*ICtJ^T 10 
JgftGRtfR. &tf¥BfcttH2 0 IS. SSI 0 0t 

StELJtftEL. Mtf{C»-*Stt, gglOOlCBIl 
bTSE^fc©a:^«lfw*^3ns. 
[0 0 4 2] 02£gJ6£Jfc8rr*a:, &1S2 0 0*<g 
2 0 7 ©«HC*V>T***«jtM«Mi**ftLTV»«, 

ctatwa-r**. ztts©»tt» st-&5*>j©B*©& 
s©»«s« i o o <£ t> fc^fcu. sit i o o -ma© 

SCJ5iK^f5©3ffi©» C/5X9I©S-TJ) Kft*iJ*, 

S«2 0 0-CttS©»«99©»i:*UVJ 

-•O) „ ^J<hfr<fcTlf »©H*£^#^£E?ira4, ffl? 

fohuntuiu 6* t*®fcwfe±* 3 #© i 

[0 0 4 3] *56M©a#^**ELS«©»»», 

«*.«. JfefcgifflL&ScoiiafaTafflt)© ; #H#flF3g 
4,356,429^ ; lf« 4,539,507-ff ; RIB 4,720,432^ ; 
If* 4, 885, 211-3 ; If* 4, 769, 292*§ ; If* 4, 950, 950 30 
* : If* 5,059.86H* ; If* 5,047,687^ ; BteW&fHti 
8*91112316.4*1 (199HP 7fl 40fflEO ; #B#lf* 
5, 059, 862^arX|f * 5, 061, 617*J»c:ffi«;**rCV>«>. 

[0044] *%®v>£m\zmz»*LK&tiL\m9m 

5X&RTS*. *»99©MB©ff*LV>3l-*fftt, 
-Y>5>9A«fl», &ft®l;fc«lf&© 
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•5. .«-«Mlo»jSfctt. *n.£>Xtf&©il#ifea<#|;: 
&K3tt-5. *-«ffi©»Stt, jBtUMCttl ;<zm (1 
0,000^->^XKa-A) -500 t^XhP-A, ft 
* L < «3000~1000^->^X h P-£©ffiWC*>-5. 
[0 0 4 5] S7lrW*UfcJ:5C. *-««El©± 

fc«E«snfcW«iEL«^EL{i, »au<«sftsn 

fc4«ffi?iJTSfP§n5. S*-««iiI«tCfc«UT 
^SStt. «MME 1 S*~*«E 2 fcfcUTiEfcA 
-f 7 X Lfc fc * fc*MHW» 5 ©IE?l£g£-t -5 IETLEE 
AlH I *©mttA*©Jtfc«IILT«faS 
*lTV»«OI4iE?LliaMiHTr»*. IE?li£AJI£IE?L 

nr^zotf. n^mx&xmmmiSiE i tt**. e 

I Ttt. »T«ttfc^l,Tt>**?ttAJf B 1 £5£ft 
JILUi*>6»«SnTV»«. S-«IE2^-tS 
E 1 fc»l,TJte/Vf 7XL&*£, BE I #*-«« 
*>*,©it?£££U #V>T*©«T£S&*SLUt;:ft 

a-t*. mi:, iEfl,#2i»HT*6iE?L*^Bnca 
[0046] mmimmrzit»\z\t, %-nmt%- 

H*t©KfcE:n6i:««LTV^»3EJBLU35J*ntf 
8#BLU£:Eft8iABHlj5>&Ji£S2|g 
«Pir«EL<«#«3g£i&B-rS£, 8r*©*Ltr>lRl±# 

usans. be i&i;jiht©&*b:. *ssk/k0 
^■ii».y:^©ii^fcaiwt»#-ra. #«elh 

±K© 1 ~ 4 ji ^flurrs - ttftZZV, A 
mi4[C^^ft^©«S3feBLUfcltT?*S. 

[0 0 4 7] jEft&Ag&KSftfF* 3,935,031#Sfc 
tt#ffl#fF* 4, 356,429^ffl#fcW^3ftTV>*^ 

H. 

[0 0 4 8] #£LV>#;i^U>^b-&<»tt, EAT© 

( I ) T*3ft£ : 
[0 0 49] 
Hfcl] 
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(I) 




CP 0 5 0] ±5£«f>, Qtt-N=afcte-C (R) =T *rjW*#£LV>7U-;l^#£«/$t-S. 

[0 0 5 1] &J©*?$U>S&!rett, *3SSC (II) fcjR 

[0 0 52] 
Nfc2] 



r^**, t;v+;k 79;t'*;k 7'J-;k 

(II) 



'w T ' 



[0 0 5 3] *«a#*7-f u>^£tt®#ftCff£ 

[0 0 5 4] mmU#)\>7<< U>3MS**CD«!iLT, 
PC- 1 ; tffr74> 

PC- 2 ;l f 10,15,20- xh^7xr:;^-21H, 23H- 
7><>ffi (II) 

P C - 3 ; 1, 10, 15, 20- x b 7 7 x~Jl<-21H, 23H- 

yjym ai) 

PC- 4 ; 5, 10, 15, 20- fh^X (^>97))/jtU7 

x~;w -2ih,23h- #;P7>r> 

PC- 5 ;ii7^D^7r:>«yF 50 



PC-6 ; 7JI^-£A7*D^7~>^PU H 

PC- 7 ; 7*n^7n> (&K^) 

PC- 8 ; ^Uf^A7^Dy7-> 

PC- 9 ;«xh^^^7^D^7r:> 

PC- 1 0 ;«7^Pv7z> 

PC- 11 ;^DA7^Dy7^>7MUH 

PC- 1 2 ;36«7^D5/7-> 

PC- 1 3 ;»7?Dy7-> 

PC - 1 4 ; ^>7^Dy7^>t*yF 

PC- 1 5 ;7^y»)A7^Dy7^y 

PC- 16 \m*99**fr79Ul'7-> 

[0055] jE?maui«^ft< tb-mviEjiwm 

iTlt *«««=75>W:7U-^73>, WtHfiE 
/7U-;U7^X i?7U-^7a>, hU7'J-;V7 
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So «*»^/V-<^hU7U-;i/7a>Mlupful 

<Om^1X h U 7 U -;V75 >*tBrant ley&O^BftfWH 
MB 3,567 f 450*Jtttfffll 3,658,520^jffl^lC»^£ 
tlTHS. 

CO 0 5 6] #*UVMW©3»*#=73>tt* 

C©A5*<t**fctt, *§ffi£ ( III) : 
[0 0 5 7] 
[ft 3] 
(III) 

Ql Q2 

\ / 
G 

[0 0 5 83 (±SC*, Q 1 fttfQ 2 teSfcfcfc, *«R 
JgH7^>S&#Tfc*9* tLTGB»6S, «ttt7tJ 

So 

[0 0 5 9] #§*ga ( in) ft«&l/Jir>r^©hU7 
u -;^7 ^ *»fcjap* u v>»g<£ h u 7 

U-*73>HU (IV) : 

[0 0 6 0] 
Ufc4] 
(IV) 

R2 
I 



* [0061] ctat*, r 1 &tfR a a*n*nau: 

t>\ fcsn&R 1 fttfR 2 ttH»te$/^a7JV*;WI* 

Stic, «KSa (V) : 
[0 0 6 2] 
lit 5] 
(V) 

R5 

10 / 

- N 



R 6 



[0 0 6 3] (±5$#> R s fttfR e fcHfcttfc* «r36«> 
t)£DT*So 

[0 0 6 4] 9|CD»^UVi3fia^#S«»=7^>ttT- 
h 57 U-;io?7 ff^UVif b77U-^ 

av) 7?^nsj;5&r:^c!>^7U-^7^ys^# 



I) : 
[0 0 6 5] 

[flse] 



R 1 - C - R 3 
! 

R4 



50 



(VI) 



R7 
Ar 



R8 



N Are n - 



N 



[0 0 6 6] (±Sf, Ar ett7Ul/>*T*0, n 
ttl-4®ffiRT*0, ^iTAr, R 7 , R* , fttf 40 

r 9 aaat»*cD7u-;i'atT?**) t?*s*i**>© 
a«^£ns. 

[0 0 6 7] ±B*Htet (HI ) > (IV) , (VK ft 

i5 (vi) ©#«7A'*;k 7;v*k>> tu-;k fttf 

7Ul/>8B^^^H(Cg^$nTViT 5 bi:^o 

7)V*)V3&. 7J\s3*is& 7V-)l> 

v >$t&\z&mm\z\t i - s mvstmmttttri' 



R9 

TZCttf jfcffltttett, 5, 6, *&tt7« 
□M^/l* fttf^^o^^?*««lilT»*. 7U~ 

[0 0 6 8] ^TfflJ5:«S««H7 5>Oft«tta 3 bC!) 

4, 175, 960*fftU^!g4, 539, 507*JW*B 
•fcW^SttTUSo Berwick 6tt*ffla3E?L«iSttft 

Rtf b U 7 U -;i/75 UTjW £ 

T^So 
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[0 0 6 9] tetzmmvitymmm s,m,&m9M 
t£ o * vi*«E L«Tsfe«tt*aflH-* c tmrn-v 

«»1WBH73>^ (1) 'Pte<t^rxDn 

=r^>m»*^^Ar>&z} (2) *a<it2«© 
~s o^pfl) Kcwnnaff (0-30 objwsuo m 

[0 0 7 0] *«a*«lfc«HT5><0«taTK:E« 

: 

ATA— 1 ; 1,1-tfX fU^75/7xr 

ATA- 2 ;l,l-tfX (4-v-p- h'JJl/7^/7xr 30 

ATA- 3 ;4,4'"- tfX (3>7x=*75/) ^7f 

ATA- 4 ; tfX (4-v^^;i/7^/-2- ^fj^xZ 

ATA — 5 ; N,N,N- hU (p-MJ;W 75 > 

ATA- 6 ;4- <>>-p- HJ;V75/) ~4'~ [4- (^-p 

- hu;i^7^/) wuw x^;]/^> 

ATA- 7 ;N,N,?T ,N'-^h^-p- hU^-4,4 # -$?75 
ATA- 8 ;N,N,f(\N , -xh^7xn;i^4,4 , -^75/ 

tf7x~;V 

ATA- 9 ;H-7i^**/t!/-^ 
ATA— 1 0 0MfnA'**/tl/-*) 
ATA— 1 1 ;4,4'- HX [N- (l-^^W -N- 7x 
~;l/75/] E7x^ 

ATA - 1 2 ;4,4 W - t:X [N- (1-^7?;W -N- 7x 
n;l/75/] -p- ^-7x-;p 

ATA- 1 3 ;4,4'- t?X [N- (2-^7^;W 7x 

~^75/] if7xx;p 50 



«WF5-2 5 8860 

ATA- 1 4 • 4,4'- KX [N- O^ir^^x^W -N 

- 7x^7^7] t'7xXjP 

ATA - 1 5 ; 1,5-fcfX [N- (l-^^W -N- 7x- 

ATA— 1 6 ;4,4'~ fcfX [N- (9-7>HJJM -H- 7 

ATA— 1 7 ;4.4"- fc?X [N- <1-7>HJ;W -N- 7 

x-JI/75 7] -p- ^-7x^ 

ATA— 1 8 ; 4,4'- tfX [N- (2-7x±> h U;W -N 

- 7x^7$;] t£7x~;P 

ATA- 1 9 ;4,4'- t?X [N- (8-7^7 >5^n;W 
-N- 7x~;i/75/] H7x^ 
ATA- 2 0 ;4,4'- t?X [N- &-\LV~)V) -N- 7x 
-^757] t!7x^ 

ATA- 2 1 ;4.4'- HX [N- (2-^73^fe^;W -fh 
7x~;K75 7] fcf7xn;i/ 

ATA- 2 2 ;4,4'~ b*X [N- (2-^Ul/X» -N- 7 

x-;v7^;] H7x-;v 

ATA- 2 3 ;4,4'~ £X [N- a-3D*-W -N- 7 

x^7^;] H7x~;i/ 

ATA-2 4 ;2,6-tfX (^-p- HJ;U75/> ±7* 
!✓> 

ATA-2 5 ;2,6-bX (1-^75^) 75/] 
?-7*l/> 

ATA-2 6 ; 2,6-bX [N- (1-^7^;W -K- (2-^ 

7?;w 75/] *yin>> 

ATA- 2 7 ;4,4 W ~ b'X [N,N-^ (2-^7^;W 7a 
7] ^-7xrjl/ 

ATA-28;4,4'-HX {N-7 x^H- [4- (1-^- 
7?;W 7x~M 7^7} tf7xn;V 
ATA- 2 9 ;4, 4'- b'X [N-7x^Jl/-N- 
;W 75/] H7x^ 

ATA- 3 0 ;2,6-HX [N, ti-i? (2-*7?M 75 
/] 7)\>*V> 

ATA-3 1 ;4,4 M - HX (N,N-^p- hU)VT^J) 

ATA - 3 2 ; tfX (N-2-^7^;W 
7>>. 

[o o 7 l] *LUfr#tiw-*fc», «*<oiri-rn<o* 

*ibTX^h;KO*fi«», r&t)% 400-500 nm 
^n«>A, 480 i«*»©e-^58^ftft*T#fi«t 
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[0 0 7 2] «fifcM»$tl&VaDSl3*e6©*H»fftU 
mm 738.777*1 (1991*P IR 8BfflK, %®<D%ft \m 
PROVED BLUE EMITTING INTERNAL JUNCTION ORGANIC ELE 
CTR0LUH1NESCENT DEVICE (III)J ) KW^StlTV^:? 
-f 7"©jg£E&^7;V3 A* V- Y £ 21 1 

XV>*iB^E«t^7*3=f fcfX (R ! « 

(VII) 



[0074] chst*. Q»«-#&E:*5V>T. mm - 
^ fcSfrs 2 <@£j@*.5g& 8 -*y y y 7- hE&^ 

7-h8B»«»!H£U 0-Ll47xy5-h&&^C 
tLTLtt, 7x=;i<i5#*#A/ej£5&t|§K^ 

[0 0 7 5] 2fi©«»8-*y)J/7-hfifi : ?Rtf 
1 <H©7x / 5- hE&?£^iI7^3r:7A*L"- h 
*«JH**5fMHi. *«ELK«©<8F*l/V»IMW83eH 
Tfe<5h'JX '(8-*/yy9-W 7^3-7 A (II 

i ) *L'-h©a*Lti*a»«k©-r'«T**, fg^x 

[0 0 7 6) 7xy5-hEftT©#tt#. 383t£X^ 

[0077] ftfcffim&jfe^-ra, 7xy9-hEft : ? 
lib F n*->^>if>©ssi7*n h >toz£?xmmn 

©'>& < t fc¥#£50&SW£j@ATmt5 E t) 

[0 0 7 8] tt«a»ct>fc*C!>»*t*V»T. »>Tt 

S7i/5- hBttWJt!WSll»Vi563t!ME**rc:i 
/ h*5'Wyitt*WHHtfc©T, * 
?®§Ht©atmta«» flx«An, ->7y, sWd- 
a n 7;v*;wtft££ t>t? 7 x y -Mz-D^r%mi v 

fc. 7^3 =C ABrne»©E^t=¥L—h!£^-r 

[0 0 7 9] SCVII OT^S-^A^U-MtJfSL^ 
7i7 5-hSf4fA HO-L7x/-;i/ (itT?, 



40 



*-8-*y Uy5-h) (7I77-H 7;U5-7A 
(III ) *W-h£"&tJ. CCT, R 5 «, 7^5=9 

AUTi^LT 2«£i@A£ 8 -*y y y 5- hm&? 
©&&£ 7*n yztz&s \zmtfitc 8 - * y y y 5- 

[0 0 73] 
Cfc7] 



ntttFn+5/^>if>©*fe&-f. £8©£St<"fc;*.*S 

©•^WIHE*****©. 7xr:;HS^©*yy^a 
lftti%3tSSSM< f «©T. 7 x y 7- hE&?^'> 

#^ic#lS:©K^T^t-2.7xy7-hEfe 
1 8fi©##m$iST£:rfS7xy7-hE& 
7 x y 5 - h E&?#*§« 7-18 e©^*®^^^* 
[0 0 8 0] 7xy5-hE&?©7x-^8&#©Mfr 

mwm&u* *n*n i ~ 1 2 a©^*^ &#wt 5 
^tsr3t0$ns. ^mn?isi~3ffl©r;^;i/7x 

[0 0 8 1] 7 x^ Jl,MfflStMM)ti»Mlt 
7x=>*&tt^7^;HST»5.::i:*W*bVi. 7x 
~;VW#©7x::;k v7xr.JK fttf HJ7xn;Mt 

[0 0 8 2] 0*&Bi3t7h-W*O7x>'7-h 
Efltftti. ^3Ett©#«:iCji5^T^3n>7A^l'-h& 
4 C* Z: ttfmmWZ. t H D*v"0-t!>EB3fc©7 

xy9-hEe^c«fcD^txfefe©tra«i^ <fc9M 
»*^©«3t»»©8«# t K3esn-& ' t fcg* 5 n 
&. aTKEa-rsjciK:, ffe^fe©«3fcfe*i:i& 

*-&to«T±7 h^-hEte^^T^Sn^A^L— 
[0 0 8 3] SS7xy5-KEfe : f-©^h, y-^. 

ifi a © s 7 ©is©&s*<sf ^--r s it mam 

[0 0 8 4] *f*LHS8#7?li. T^S-'JA^L'-h 

KT©S. 
[00 8 5] 
[ft 8] 



5» 
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(VIII) 



(R s -Q) 2 — Al- 




tO 0 8 6] ChaSf, Q&tfR 3 B3S&g*Lfcfc 
B, *^WC12*ttT©**W?ft*irU 

3 £L 3 ttH*fc«6*>VTO*»J*r*;:i!&»T* 

[0 0 8 7] 8-*y>J/5-MR<0-^r*fcBW^r*»* 
(IX) 



if tft, S©3£fcS«SSBig«TB&v>. 8IHB2S&D- 

«tsnrv»*. &8©£#^«»£<!:£9#* | &© 

B, £tT©5£: 
CO O 88] 
Mb 9] 




A 1-0— L 



[0 0 8 9] (±3*, Ltt±Sfi©Vvftt©!B*Tfcfc 

3 «© 8 y y 9- nswisar* ©*£#»»:*? 

#t-*fcl^*t «©3tt*fctt7 

CtiW(M»«n*#», *»S*V>MIS©»AB. #T© 
ttffi£K»5£ifc<# : f»££*WK*»3-&*© 

*e» ^#©ttflisfiTS-fts. si©2&b& 
*w#*a«r*©K:auT*D, *i/r;:*i6©ii© 

*±©#&#Stt, St#*&gfiifc«#g©2ftt;:KK3 

»=©Ett?tLT©{a*fc*H/T»iM^ , p*av»<:t 
**-r©icfflVi5tis. 

[0 0 9 0] WfiWl£©WI*SfciH3©tt7x/?- 

fc. *yy>s», ig-&^n&^> > ysjR^tf'j fs»> so 



6 jess. *y y >»©k»j pii*&# i «guo*?hr 
WkVAW c*»ta« : r#wewi»»SBi6©««c 

>3S©3&) *S»3K©fi*fc#^*««BJttt»*S 

&»*-9fc<tBMtT*oT. R 3 ISWLHtfftWt 

S£fcB*^£$&*©V>Ttt©J8«?t> 1 0 

R 3 *«^«4ffii©«p«>&Wir«!:i:««»*LV». 

Sf|-«D«^tt^ft£R« SttStrfSCtJCJcoT, 

* hA-©l»fc*»j&»&ftffifc3 SKS'? NTS Eta** 

^SnS. R 3 *fipfiES**«#ICH. ^*±«Mftt» 

m©tt«-e*>iD#s*J, cnt>*&wmwt*p* 

[0 0 9 1] #£©fi&g#*T£^14#«?£?fft^ 

©B&ss-r^TEisfe-rs, ftffo*Mtiie«Mt© 

LTXKfcB*S*lTM*. *?&4&&tf££14©& 
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\ZIE<DA* v V attftSf mttttWHWttT**. 

^rftfc*airSA>Cy ha«*«"T. Lange ©Handbook 
of Chemistry, 12th Ed., McGraw Hill, 1979, Table 
3-12, pp. 3-134-3-138 ffl. W&< ©«#CD«*|»tCM 

So 

[0092] -r^T»®?, -rato , 6fi#«f«t> -me 

-0 8-*yU/^-hil«*»T»« R 
3 , R 4 » R B » R 6 , RtfR 7 Bfr*#*Tfc*) * 

tf6«£jB*fc^C£#**T»*. £ 5LT, R 2 
«U — R' % -OR' , S&ti-N (R " ) R' (j£ 

*, r' B**srp»i--i omom^m^D, * 

LTR" BR' *fctt#are**) 

lff*L<J4, R 2 ttlOiRT©***? 

[0 0 9 3] R 3 S:tfR 4 B, JdiM>«fifcJ:oT. R 

O3ffiRI?4ffi0««tti^STf4&^C!)T, R 3 &tfR 

[0 0 9 4] 6. *fttt7tt0BHfiU3fTtt 

fcVXDT!, R 5 . R* , &tfR 7 tt***»f 
**. ff*Hr««T», R 6 , R« , RtfR 7 It, -& 
«±*^<0±V^*^*Stt«lM^ #Wttt3/7A AD 

ittffci o«KT©, »*>ff*L<l*6«ttTo 
7S K, #;v#~;k 

[0 0 9 5] KTMU *»WD*fr**&W*U« 
PC - 1 ; tfX (2-^f;l/-8-*/Uy7-H 

(7x;7-h) r;i/^n^A an ) 

[0 0 9 6] 50 



#i?5-2 588 60 

iff 

MfclO] 




J 2 



[0 0 9 7] PC- 2 ; tfX (2 -^V- 8 »j 
(**h-irn/5-W 7^~#£ (II 

1 ) 
[0 0 9 8] 

Mfcl l] 




-5 

[0 0 9 9] PC- 3 ; (2 8 U 
/?-h) O^-^W^-M 7*3=94 (III 

) 

[0100] 

[ft; 12] 




->2 

[oioi] pc-4;£x (2-^g L ;v-8-*y u 

/^-H (A'7-^l/^7-h) 7;i/^n»>A (III 

) 

[0 10 2] 
[ft 13] 




CH 3 

-2 
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(15) 

[0 10 3] PC-5 ; t£X 
Jy-Y) h - 7x^7x7 y- h) 

(III ) 
[0 104] 
Hfcl4] 




10 



J 2 
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[0 111] PC-9; fcfX 

y^-h) (2, 6-^^^;^x/^-h) 7;i^~ 

(III ) 
[0 112] 



[0 10 5] PC - 6 ; IfX 

A (III ) 

[0 106] 

[ftl 5 ] 20 




[0107] PC-7;tfX (2-^^-8-^/U 30 
Jy-b) W9-7i^7x;7-M 7;i^~# 
A (III ) 

[0 10 8] 

HK16] 




J 2 



[010 9] PC - 8 ; IfX (2-*?*- 
Jy-b) (2, 3-y^«7x77-h) 7^5- 
£A (III ) 

[0 110] 

Hbi7] 




[0 113] PC - 1 0 ; tfX (2-^^-8-*/ 
V/y-h) (3, 4-^^7xy^h) 7;^ 

(III ) 

[0 114] 
Hbl 9] 




J 2 



[0115] PC— 11; fcfX (2-*^- 8-*/ 
'J/^-h) (3, 5-^Wx;7-h) 7M 

(III ) 
[0 116] 
Wfc2 0] 
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A 1-0— 




[0 117] PC-12; tf* (2-;*^- 8-*/ 10 
U/^-h) (3, 
b) T)l^-OA (III ) 

[0 1 1 8] 

HE 2 1] 




A 1-0 — 




[0 1 2 33 PC - 1 5 ; fcfX (2-*?^- 8-*/ 
(2, 3, 6-hU*y*7x/9-M 
7^5 A (III ) 
[0 1 2 4] 



C<H 9 -t 20 




A 1-0 — 




[0 1 1 9] PC - 1 3 ; fcfX {2 J 
(2, 6-^7x^7i;^-h) 7^ 
^~>>A (III ) 
[0 120] 
Wt2 2] 




C rH 



S n 5 



A 1-0- 




[0 12 5] PC - 1 6 ; fcfX <2-;WI/-8~*/ 
(2, 3, 5, 6-r^7^^7xy7 
-M 7^~C7A (III ) 
[0126] 
[ft2 5] 




CH 3 CHj 



A I -0 — 




[0121] PC- 1 4 ; MTs (2-*^;V-8-*y 
Uy^-h) (2, 4, 6~ hU7x^7x/7- 
b) 7)l^~0& (III ) 

[0 12 2] 

Ht2 3] 



[0 12 7] PC - 1 7 ; fcfX (2 - *3r)V~ $ -*r / 
(I~t7h7-W 7;HrW (III 

) 

[0 128] 
Wt2 6] 
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A 1-0 




* [0 13 1] PC- 

7)i^-v& an ) 

[0 13 2] 
Hfc2 8] 




PC - 1 8 ; fcfX (2-;*^- 8-*/ 10 
{2—f7h7~h) TJ^-^A (III 



A J-0 



o 


5 







20 



32 

1 9 ; EX 



(2, 4- 



*J*?)V- 8 




A 1-0 




[0 1 3 3] PC-2 0 ; bfX (2, 4-$?*?;V-8 

;VS~^a (in ) 

[0 134] 
Hfc29] 




[0 13 5] PC- 2 1 ; tf X (2, 4-z/*?)V-8 X [0 13 6] 

(in ) * 
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33 34 

Kb 3 i] 




[0 13 9] PC- 2 3 ; If* (2, 4-^;*^- 8 * [0 14 0] 
-IrJV/J-b) (3, 5-^-tert-^;l/7x/ Wb32] 
7)1^-01* (III ) * 




[0141] PC-24 ; fcf* (2-^^-4-X^ ^ [0 14 2] 
(III ) 5S€ 




[014 3] PC~2 5 ; tfX (2 -j*^- 4 h [0 14 4] 

3->-8-*; VJy-Y) (;t7-7x^7x77 Mt34] 
~h) 7;i^-^A (III ) 



-400- 



35 



CH,0 



(19) 



#$¥5-258860 




A 1-0 




[0145] PC-26 ;h'X (2-jWV-5—>7 
(Ill ) 

[0146] 
KC3 5] 



* [014 7] PC-2 7 ; tfX (2 -^^JP- 6 - MJ 

-h) 7frS.~V& (III ) 
[0148] 
HIS 3 6] 




A 1-0 





A 1-0 




t* 1 



[0 14 9] ±«OJ;'5K*feS5*«)fc»fcK^ (R" 
-8-*/'J/y-M (7i/7-H TlPS-Si* 

(III ) +l/-hSffifflt5ftfcDl:, #fi«5£tt©» 
#fl£l>T#fe5S3fett©HX (R« -8-4VJ/5- 
h) 7Mr>?A (III ) -ii-ttV-MT, (R« - 
8-*yj/5-h) 7)V*-$& (III ) 

IX) 



ftfFWIiSg 738,776*1 (1991^> lfl 89 BIS, ffiW© 
40 £if* r IMPROVED BLUE EMITTING INTERNAL JUNCTION ORG 
ANIC ELECTROLUMINESCENT DEVICE (I)j ) KffcSSnT 

[0 150] 
Mfe3 7] 



( RS - Q ) 2 -Al -O- Al - ( Q-R s ) 2 



[0 15 1] -t-UT, «MCJff*bVi««ttKT©** [0 15 2] 

mrct: [fc3 8] 
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37 



38 



(XI) 




A 1-0 — A 



2 

[0 15 3] ±SC*, Q* R- RZSR 2 -R 7 tt> ifcfc: */5-M (in ) -tf-**y-tfX 




[0154] «T©&£«i. sumkiii £#tfc-r# 

[0 15 5] BA- 1 ; fcf* (2 - /?\JP- 8 -*/ U * 



(2-^-8-*yyy7-H t^x^a (n 
i ) 

[0 156] 
[ft3 9] 




A 1-0— A 




[0 15 7] BA-2 ; fcfX (2, 4-^fjW8- &X^£ (III ) 

*/y/9-w 7;v5x*a an ) -jx-#*y- [o 1 58] 




[0 15 9] BA-3 ; fcfX (4-X^-2~/3\fc 7)l*~VJ* (III ) 

-8-*/y/9-h) 7/1*5X9 A (III ) 40 [0160] 

^V-tfX (4-X^-2-/^-8-*/U/9 HK4 1] 
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(21) 



39 



C 2 H 5 




A 1-0— A 



^$¥5-2 5 88 6 0 



40 




2 n 5 



J 2 



[0 16 1] BA-4 ; t?X (2 4 (III ) 

vf^yuy^-h) 7;i/5r:^A an) -n-**v [oi62] 



CH,0 




A 1-0 — A I 




OCH 



J 2 



[0 16 3] BA-5 ; *£X (5 —>7/ - 2 >S-W 7)l*~$J> (III ) 

/^-h) t^-^a cm ) -u-t [o 1 64] 

*V-fcfX (5-^7/-2-*3^~8-*/U/^ Wfc43] 




A 1-0— A 




[0 16 5] BA-6 ; t'X (2 5 - MJ 7 P;*^- 8 U 7 5- M 7;V5-S£ (Ill > 
**D^^*-8-*/U/5"W 7i^-»)A (II 40 [0166] 
I ) -u-#*7-lfX (2-^5 L JV-5-hU7^* HK4 4] 
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(22) 



#B8¥5-2 5 8 8 6 0 



41 



42 




A 1-0— A I 




[0 16 7] iao-^H*ft<D§i3t«B, SCVIII—XI 
[0 1 6 8] *&*M<D-^<D0£Ll,mmr\*, 3T«E 

4 offlcD^^n^^wT^^em&^fflr^ci 

[0 16 9] J^TOfc-irtrtS, ^VU>£tc\Z^>V¥ 
FD-3 ^^yy' 



[0 170] 
Mfc4 5] 

fd-1 ^iji/y 



20 



30 



FD-2 



[0 17 1] 
Mb4 6] 




y ^ 7 * v 




FD-4 ^y*/ (a) fcTvy 




[0 172] 
Hfe4 7] 
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FD-5 



FD-6 



[0 1 7 3] 
Mfc4 8] 
FD-7 



FD-8 



[0174] 
Hfc4 9] 



43 

(a, e) 





(e. 1 ) tfn> 





(XII) 



(23) 
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FD-9 




FD-10 



JO 




[0 17 5] 
Wfc5 0] 
FD-11 



y^y/ (opq. stu) tT-feV 




[0 17 6] fr«s#©«!j 

*£<©fijfrMtm'**K 5c#, «fK*^Tf 

L fc#ffliftf1f8i 4, 762, 292*HRM*IClt v3 *1T V> £ 9 
[0 17 7] *-65Bttt©SKtJB&«frr*l6fc, JOB 

®ff&myt&7)vs.-?&*u- ho i 

« [0178] 
[ft 6 1] 




-,N- 



Me 



4 n 



[0 17 9] ±SC«f>, Me&&JR£«U nfJl~3© 
[0 18 0] *JH»:*l/-MW*W-f Fflsfc»©« 



CO-1 ; 7;P5^Ah'JX^-» 

CO- 2 ; V^->^AtfX^-» 

CO- 3 ; t£X K>>/ (f } -8-+y'J/7-H 

CO- 4 ;7;i/5-^A^UX (5 -*?^:**-») 
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CO- 5 ;-f >^Ab'JX^-»- 

CO— 6 ; 'J^A^*-» 

CO-7 ; jtfy^AMJX (5-^DD^->V) 

CO-8 ;£;io>-#Afc:*X (5-?DDt^») 

CO- 9 [M» (ID -HX (8-th*P*->- 

CO- 1 0 ; v?U^^AXkf>HUx*> 

CO-1 1 ; 7)VS.-Vl>VVX (4-*?)U**-> 

» 

CO-1 2 ; T^5n«7Ah'JX («-hij7JWD^ 

[0 18 1] ft«©4MW-*W-f 

©*l^-r-tt, 3«©8-fcFn*->-*yy>fclfl 

S. !|tCSf*U^ l t)©«7;P5n'i7AhUX^*v'> 
09*, MJX (8-*7>J/-;W T^Sn«?A] & 

hux (5-*^;i/-8-*yu/-;w 7;u5n^ 
[oi8 2] mzm^rz&5\z. nmv\,m»<D±m 

», -f<T©*^fc*^T, 1 urn (10,000*>^Xh 
P-A) *«T&«3, *&<fcDAS!W(wB5000:*>:5>'X 
Ma-A*****. **EL^©jB*©JBB, 50* 
>i/X hn-A^©*S?M^fctt««j*J«1'-&C 
£j9*T»**. -ISKB. **ELli*©«*©»*t ioo 
~2000^">^X hn— A©«eH©iSS&*l/, L^fe* 

[0 18 3] Sr«IE2it i0€V> «4.0 eV) ft 

SfgiSs^-rvi-fn^© (7)i*v&m&.f>i-®) &JB 

£, «Hnr*fcttJ:DKW O4.0 eV) ft*H»*3ST 

*6. b#>Ua«>6, jkBttttH 4,885,4 

ff*UW*l«Ttt. *©#1EL||*&© 

<ifc 0.1% (Ili:8'M<tfei%) ©» ttVMfc 
#4.0 eV,}: «*.HK*fc»7*5=»> 
A, .tS^rr*. ±MU&<fc5C, fiEL«*tffl 
jra*»J**-*^*#»3«&ft, Gg*iJfcft£©&JB 
Cifci^T. «*=:«**< LT, *^ 

a s «Ts « c t & < nm&zm*. s * & z t 

**tr*6. ^©gWTgVi (>4.0eV) ^JR*ffifflfS 



(24) #MT5-2 5 8 86 0 

46 

[0 18 4] *^tfM»ltt<D|)im 
t!R«brJ:0««*© »&£&«#£©) 

nrsftssyt-r ■& c &nTv>3f^©#*Rtf«s 

SftfrSH 4,769,292^jffl*K:BB*3nr^.5^3te* 
©tf^5SK1"*it* J, t?#5. TangS 
tt. (±«B©K#?R5S;5f*«fl;^»EW1-©* 
fiJB^*»jart-6*TOlctfJtFr«) *x HtfliSi 
iff frr*CitlBU -€-n«>A*Xhtm3tfi*t©ffl 
©#»J»n> y 7&tfS7C«&©W#£#gi: 1/ 
TV»*a». *f§i?l§©Eg-C«. S^*t*&5g3fc#« 
gij* 0® f£*o Tft^Wt£*§-&l,TVv£©T, ft &*>© 
a*ttft#T *X*^*-«*fc*W*n> V y 7 
©M«*fc»a5n*ffi©W«tt£^Sfc;FSr»0, £ 

*JMP-«*©fc*fcfi**«ffi LT*WtT**«* 

«3t«»©»««t**»rtrr* - tawstHsn*. 

J. S. Batchelder, A. H. ZetailRtfT. Cole © "Luai 
Descent Solar Concentrators. 2: Experimental and T 
heoretical Analysis of their Possible Efficiencie 
s" , Vol. 20, No. 21, Applied Optics, 1 Nov. 1981, 
pp. 3733-3754B, )VS. *-fe> h V-5-3 >±>hU 

fc#firr*»&©«r«W1f-fi«©WtK'3VsT*lf 
50 UTV>*. *»W©**KU3fr*«**m£l/T©4Wl 
KB, X**h*©*fifttto6«»T^T*l/^ 

-fi*jw*fc*Han*. ?-£*©*««&«#, 

Shafer©Dye Lasers, Chapter 4, "Structure and Prop 
erties of Laser Dyes"(K. H. Drexhaget;:£.5), p. 14 
5 et seq., Springer-Verlag, New York, 1977(cK«3 

[0 18 5] *%W©HJtC*W'S«ffli6«»CSHSn 
**ft«#tta*fc*©#!tt, Sfcfctt© 4-x>"7/* 

«. C©a©ff*LV»«3tfi«»BlT©iC*»&'r: 
[0 18 6] 
[ft5 2] 
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(25) 

47 

(XIII) 



[0 18 7] ±5S>f», XIJUIiS&BitSSai. R 10 
»4 2- (4-75;X3 1 «j;W SS:«U *LTR"« 

[0188] xjmt£fci*flttesr££#t«<e>ftiii 
tv>*. ysygfct SB-, 2§x£fcra:f!H75./g-? 

fe&aejurejMrr seta*?**. 7/i*;«r ix 

«»*L<«7x-;i/STSS. R 10 tR 11 ©Pi^*t2 a? 
- (4-75/X?U;W 3S*MMM-*«£. *©*tt 
BCT»^TfcM©*>©T*^Tt><fcVi**, 

[0 18 9] «Ttt, «R»tt«3l5ttS>3'7y^9 l P> 

FD-12 ; 4- (vvTV^U-;-) -2-*<$-)\>- 
6- (p-^W5yXf'J;0 -4H-tf5> 
FD-13;4- (3>i'7y>t* , l'» -2-7x-JP 
-6- [2- (9-aou^;W If-JW -4H-fcf 

FD-1 4 ; 4- (i J ->7/^9 1 W» -2, 6-3> 
[2- (9-anyjW xrx;W -4H-if5> 
FD-15 ; 4- (rJi/7 V *=?V» -2-*?-)V- 
6- [2- (9-aPUyJW Xx-JW -4H-tf9 
> 

FD-16 ;4- (5?^77^?l^» -2-*3Ml— 
6- [2- (9-aD'JyJW If-*] -4H-ft 

[0 19 0] #SiJ&«w««ff©-r3fc*V»T, *i&f£ 
XttftXMM'll. *CllfflU&Taiig&©*WMlFlB 4.7 4ff 
69, 29249M*C»K3ttTV>«ft&ft%&#U 
&£^©^Ttt#£^1-*Ci:;o*T€?3. tfU;*^ 

^a->7-> crfc*>5, 3«, 4$&.r/*tSi'7x> 



#HPP5-2 5 8 8 6 0 

45 




*Ct*»Jf*LK Tange.©*S#K : ^ 4. 769, 292-fJK 

£?TaM**ti&*u*?>JMM©iiK©iic. ay? 

©^U^^^&StMlljittJ&i. feissberger and Taylo 
r. Special Topics of Heterocyclic Chemistry, John 
Wiley and Sons, New York, 1977, Chapter VIII; Venk 
ataraman, The Chemistry of Synthetic Dyes, Acadeni 
c Press, New York, 1971, Chapter V; lanes, The The 
ory of the Photographic Process, 4th Ed., Kacmilla 
n, 1977, Chapter 8, and F. M. Hamer, Cyanine Dyes 
and Related Compounds, John Wiley and Sons, 1964 

[oi9i] mytmmmyt&^z^r mm 

L KMC fc t? i* « fc* ttiS < £E« U ft Hmwt U 
[0 1 9 2] SSI 0 0Rrj:2 0 0«£&ggT&£. 

H*Bp*fc»-^Cia3tlGpS^Rp©— ^p©5"fe©H 
$^7Hl/XLTW5SiSm =^>6Xr3|C«6 
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fenii-ee****. &*v^nm\t, ±&m®.Mfc&m 
z&zfc&tz&mtL&'j>v>mmm&&m-?z>zt-v& 

[0 19 3] *5SHJtt. jf*L^J6M«KMLTffi^ 
EL«#©±tC^-lt#®31i&atC, «£*©VX*> Iff 

mmsnz. zwzmzmmrzm-ei, si o 7&#2 
o 7 », sg-ms£/i*->fl;Ts;i£:#;:ns>®s© 

[0 19 4] S&li. S^-5^3tfeffi£S?5:S^jSig 

JUS -^7A h <J Xt+y>Sfc!47il'5-0AK'jX 

*»^f«Ctifi«T*«. £©£S!©*«ELj!R#:fct 
B p Rtf R p ©z^*f»rc»1MMfc*»U 
Gp-*B^M«TJ4iltfi3fcSr^T-5. C©EStt. * 

'>£*3;$i, ^^-^©/^-rzv^t&^fe^Tg, 

&s t-r &-fwtr a r t 

[0 19 5] #&HJ©3£l£B<I©^£!-?«, 30 

E L H««^S«©=^W* fc*t^ £ 7 ;v 

*7-7^;i/^-E3»Jtf4*K e©7^;^-EPJ© 
tMBtt. *tt#£tt£#© 3 #© 2 £ iTtt 

fcv>. IB*©7^;V*-««©t8tB«> 56)fc8« 

480 mrim<DX~?fc&Z7iitn&%mm 



#BB¥5-2 5 8 8 60 

^eia«^©fcsS)©fe«es:iuc¥bv^*?&^ 
&jkzSfc&mmzM-rz> j tn^nm&R.zfi0ii&5ffi%& 

[0 196] 

[*WO»JH *JWItf>^<tt-50«tii0t 
[HB©ffi¥&R9!] 

[0i] *«B©*-©*iiM*«jRi\ 

^>&¥ffi0T*£. 
[02] Hl©tt2-2tt&?&ffBere&«. 
[03] 01©«3-3C»ofclSfBIHT»S. 
[04] #*!8©S-©SaMMJi&jft-r, # 

[05] 0 2©iR5-5fc»ofc«HBrc*.6. 
[06] 02O«6-6fc»o&(ffHBT**. 
[07] *«XW*hn»5:ME>M§*t^T«ft 
yt±«©*ffi©^»*^-r«r®0Tf*5. 
ENF90IM] 

loo, 2 o o-mtxvif vu)v^^±>\-mn 

10 1. 2 0 l-MSfMbtl 
1 0 5, 2 0 5-&K 
1 0 7, 2 07 -g 

p-mx 

Bv-n&mmzzxm* 

E 1 

E2-m-m« 
e i ~mm*H 

H I — jE?U£AJI 
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(28) 



^58^5-2 5 8 8 6 0 



CE6] 



B11 



SI 



5 



^ ■ ^ — ^— - — > ' > ^ — M»i 
* y * j — 7—7 — * s ■ ' y » 




i — . — i 



7^U*-&*H, r.a-3-i7 14580, 
1198 
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